Insights into antifolate activity of phytochemicals against Pseudomonas aeruginosa.
Pseudomonas aeruginosa is an opportunistic drug resistant pathogen. Drug interaction studies for phytochemicals (protocatechuic acid (PA), gallic acid (GA), quercetin (QUER), and myricetin (MYR)) in combination with antifolates (sulfamethoxazole (SMX) and trimethoprim (TMP)) are presented. Our results show that the combinations of SMX and phytochemicals are synergistic, whereas TMP in combination with phytochemicals results in additive mode of interaction. Molecular docking of phytochemicals in the active site of modeled P. aeruginosa dihydrofolate reductase (DHFR), an important enzyme in the folic acid biosynthesis pathway, shows that the phytochemicals QUER and MYR dock in the active site of P. aeruginosa DHFR with promoted binding at the NADP site, PA, and GA dock in the active site of P. aeruginosa DHFR with promoted binding at the folate binding site. Possible mode of action of these phytochemicals as anti-DHFR compounds in this bacterium is suggested. Taken together, the above findings provide novel insights to mode of interactions of these phytochemicals with antibiotics and may have significance as prospective leads in the development of antipseudomonal drug developments.